This study examines the effect of corporate ownership on information asymmetry as measured by bid-ask spread in the emerging markets of China. Government ownership has significant and positive impacts on bid-ask spread during the period 1995-2000, but disappears afterward during [2001][2002][2003]. The finding that state ownership raised bid-ask spread in the early period is consistent with recent studies on emerging markets including China, which indicate that firms with higher state ownership tend to have a greater deviation between cash flow rights and control rights (eg, Wei et al., 2005). This implies that lower state ownership is associated with lower information asymmetry in the market, an economic consequence of significant economic reform and privatization regarding the market microstructure. However, with more active control transfers and * We would like to thank Dr. Xijia Su, the editor, Dr. Yuan Ding, the discussant, and the participants at the emergence of private controlling shareholders, regulatory changes in ownership structure and corporate governance mechanisms, and thus an improved legal and institutional environment, the link between the government ownership and information asymmetry turns to be insignificant in the later period. These results have important implications for transparency and information disclosure policies as well as privatization in emerging markets.
Introduction
Information asymmetry underscores several key concepts in finance and accounting. In corporate finance, information asymmetry is commonly assumed to describe the relationship between corporate insiders and outside investors in the market (eg, Shleifer and Vishny, 1997) . In financial accounting, information asymmetry is related to transparency. For example, various authors such as Verrecchia (2001) and Bushman et al. (2004) show that voluntary corporate disclosure reduces information asymmetry and improves general transparency, and thereby potentially enhances corporate valuation although it may also entail risk of disclosing useful information to competitors. And in market microstructure, information asymmetry faced by market makers may increase bid-ask spread because of the cost of adverse selection (eg, Stoll, 2003) . 1 We argue that one source of information asymmetry is corporate ownership structure in line with some studies that have related bid-ask spread to corporate insider and block ownership. Because the market may perceive insiders to have superior access to a firm's private information, bid-ask spread may rise for all, suggesting a positive relationship between insider ownership and bid-ask spread (Chiang and Venkatesh, 1988) . With 1 Information asymmetry models of bid-ask spreads such as Glosten and Milgrom (1985) , and Easley and O'Hara (1987) envision a market consisting of informed traders, uninformed liquidity traders, and market makers [For more traditional models of bid-ask spreads, see Demsetz (1968) and Amihud and Mendelson (1986) ]. Informed traders trade on private information not currently reflected in price, while uninformed liquidity traders trade based on public information or on their assessment of market fundamentals. Faced with the possibility of potential informed trading, market makers -who are not privy to private information -set a higher bid-ask spread for all market participants because of their inability to distinguish between trades that are information motivated or liquidity motivated. In effect, part of the cost of adverse selection stemming from facing informed trading is passed on to liquidity-based noise traders. A prediction of these models is that the bid-ask spread is an increasing function of information asymmetry. In addition, Brockman and Chung (2000) show that bid-ask spreads increase with information asymmetry regardless of whether trading is settled by market makers or dealers, and whether the market is quote-driven or order-driven.
regard to the effect of a controlling shareholder on agency costs of the firm, there are two competing effects (Morck et al., 1988) . On the one hand, a controlling shareholder is more likely to monitor management actions, limit the extent of agency costs through incentive alignment between managers and outside investors, and reduce information asymmetry (Hope et al., 2009) . On the other hand, a controlling shareholder can take advantage of controlling position, direct private benefits for personal consumption (which is the typical expropriation of minority shareholders and potentially creditors), and exacerbate information problems by increasing information asymmetry (eg, Barclay and Holderness, 1991; Heflin and Shaw, 2000) . 2 In this paper, we focus on the effects of state ownership on information asymmetry measured by bid-ask spread in China. As Verrecchia (2001) suggests, given their generally low information environments, emerging markets provide a unique setting to investigate the impacts of institutional characteristics on changes related to information. This is because the information content of major corporate strategies, such as ownership structure, are likely to be more pronounced in emerging markets than in rich information settings such as the US, where the marginal effect of information embedded in corporate strategies is not likely to be so strong.
Moreover, in China, the government has significant ownership holdings even for those "privatized" firms traded in the open market. 3 Despite the fact that the government exists to improve public welfare, the informational consequences of particular government policies such as privatization or changes in state ownership are not clear. On the one hand, it is plausible that government regulations and reforms work for the benefit of improved general transparency for all. On the other hand, the government exercise of its control and ownership is also often selective, beset with bureaucratic rigidity, and/or favoring personal connections and political affiliations. Because of the political nature of the privatization programs (Wei et al., 2005) , IPO (initial public offering) shares of Chinese state enterprises can be allocated to enhance the personal career benefits of CEOs (Chen et al., 2009a) . To the extent that net effects of government policies are more selective than general, it is likely that the government ownership increases information asymmetry and hence increases bid-ask spread.
However, the changes in institutional environment could affect the link between the government corporate ownership and information asymmetry. There are a few major features of the recent institutional changes in the emerging markets of China which may result in such effects. First, starting in 2001, control transfers have become more active and private shareholders became controlling shareholders of some listed 2 In their study of US firms for 1985, kini and Mian (1995) , however, report results that do not support the predictions of asymmetric information models: bid-ask spread has a statistically insignificant relation with insider ownership or block ownership.
companies (Wang, 2010) . 4 Second, subsequent to a series of accounting scandals, such as Zheng Bai Wen (2000) and Yin Guang Xia (2001) , and enhanced regulations on fraudulent financial statements and market manipulations, litigations against corporate management and auditors have become more significant (Chen et al., 2010) . Third, the corporate governance structures of listed companies have been significantly improved after 2001 due to statutory regulations and guidelines (Wang, 2010) . These changes in the institutional environment could help improve the disclosure transparency and affect the role of government ownership in the information environment. This suggests that it is important to control for these changes to study the link between government ownership and information asymmetry.
We believe that this study is the first of its kind to examine the effect of corporate ownership structure on the bid-ask spread in emerging markets. 5 Our study also adopts a new perspective as it relates to the effects of government on bid-ask spread. Incorporating the recent institutional changes of the emerging markets, we conduct our empirical analyses separately for the two periods, pre-period versus post-period of institutional reform (the period of 1995-2000 versus the period of [2001] [2002] [2003] , using both singleequation and simultaneous estimation methods. We find that bid-ask spreads increased with state ownership before the institutional reforms. These results are consistent with a market perception that state owners, on balance, may have worked to exploit their specific information advantages more than to enhance general market-wide transparency 6 in an emerging market when institutional facilities are not in place. However, when we analyze a sample for the post institutional reform period of 2001-2003, the effect of state ownership on information asymmetry disappears. Such results are indications that the reduction in the magnitude of state ownership, regulatory changes regarding ownership and corporate governance, and changes in legal and institutional environment help to reduce information asymmetry compared to previous periods.
The implications of these results go beyond the specifics of this paper. First, this study provides the first direct evidence on the impacts of ownership structure on information asymmetry as measured by bid-ask spread in emerging markets, thus linking corporate governance and market microstructure literatures. Second, unless proper safeguards are in place, we show that, from a market perspective, state investors may have an incentive to exploit their specific information asymmetry for their own interest rather than 4 One important feature is the transfers of state shares from government agents to market-oriented stateowned enterprises. According to Wang (2010) , the percentage of shares of listed companies that were held by government agents declined from above 20% in 1994 to below 10% in 2004. 5 Several studies on Chinese capital markets, such as Sun and Tong (2003) and Wei et al. (2005) , examine the effect of privatization and ownership changes on firm valuation. Cull and Xu (2005) show that property rights and private ownership influence profit reinvestment by the Chinese firms. enhancing general informational transparency. 6 These have significant implications for accounting standard setters and regulators, as well as for an insight into the potential economic consequences of privatization.
The remainder of the paper is organized as follows. Section 2 presents an overview of institutional background and develops hypotheses. Section 3 discusses research methodology, and Section 4 presents data and descriptive statistics. Section 5 discusses basic empirical results, and Section 6 explores further empirical issues. Section 7 concludes the paper.
Institutional Background and Hypotheses

Ownership Structure in China
The establishment of two national exchanges in Shanghai and Shenzhen in the early 1990s helped to privatize state-owned enterprises (SOE) in China. The number of publicly listed companies increased markedly from 14 in 1991 to 1,360 in December 2003. The market value of these two Chinese stock exchanges exceeded that of the Hong kong Stock Exchange in May 2001 (China Daily Press, June 2, 2001), which made China the second largest stock market in Asia after Japan.
7 Compared to privatization in other countries where proceeds of share sales go to the government (Boubakri and Cosset, 1998; D'Souza and Megginson, 1999) , the Chinese privatization programs tend to leave the funds at the discretion of the SOE, and the decision process appears to be more politically oriented (Wei et al., 2005) .
In addition to shares for domestic investors (called A-shares), Chinese companies can issue shares to foreign investors (called B-shares) through the two national stock exchanges. Both types of shares are listed on both exchanges. The Chinese companies can also cross-list on other foreign stock exchanges, such as H-shares on the Hong kong Stock Exchange and other shares traded in the US, Uk, and Singapore. A-shares for domestic investors include five types: state, legal person, employee, individual, and management shares. Employee and management shares are those held by managers, directors and employees of listed companies. According to Chen et al. (2009b) and Wang (2010) , management, foreign, and employee shares represent less than 2% of the 6 The sentiment here is similar to that of Claessens et al. (2002) who suggest, in a different context, that the deviation between control and ownership can lead to the entrenchment effect of large shareholders. Attig et al. (2006) find that stocks with greater deviations between ultimate control and ownership have a larger information asymmetry component of their bid-ask spread for a sample of Canadian firms.
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Over the past several years, there have been significant developments in the stock markets in China. For instance, the number of publicly listed firms increased to 1,775 in February 2010 (www.crsc.gov.cn) . In addition, during January 4 to 24, 2008, China surpassed Japan in stock-market capitalization for the first time. Again, on July 16, 2009, China overtook Japan as the world's second largest stock market by value (for more details see www.bloomburg.com).
outstanding shares, thus they cannot act as major voting block shareholders. 8 The majority of shares are held by the government ("state shares") and corporations or economic entities ("legal person shares"). State shares are those controlled by the Ministry of Finance through the State Assets Management Bureau (SAMB) and its local agencies, although some are also owned by state owned enterprises (SOEs) controlled by central government (SOECG) and local government (SOELG) (Chen et al., 2009b). 9 Legal person shares are shares held by Chinese domestic legal entities, including corporations, financial institutions, and majority state-controlled enterprises. Legalpersons could also be other entities such as collectively owned enterprises, township and village enterprises, or other listed companies (Wang, 2010) . To enhance the performance of listed companies, starting in 2001, the government has encouraged more active control transfers from government agents to SOEs (Chen et al., 2009b; Wang, 2010) .
Despite privatization, the influence of government is pervasive. Beyond exercising its proportional shareholder rights, the government exercises controls through regulations and political directives, or through the appointment of management and members of the board of directors. The Chinese government generally endorses individuals considered for management and board membership. The regulation concerning IPOs includes a mandate that at least 25% of total outstanding shares should be issued to individual shareholders. Nevertheless, because of the dominance of state and institutional shares, individual investors typically are minority shareholders.
Changes in Institutional Environment and Hypothesis Development
State Ownership
Recent studies on emerging markets including China have focused on the impact of state ownership on firm performance (eg, Sun and Tong, 2007; Sami et al., 2009) . Insiders such as former government officials may gain control of the firm either through 8 The changes in regulations on share transfers over the last several years have dramatically changed the share structures in China. For instance, the foreign acquisition of state-owned and legal shares in listed companies, which had been prohibited since 1995, has been permitted subsequent to the Notice on the Relevant Issues Regarding the Transfer of State-owned Shares and Legal shares of Listed Companies to Foreign Investors (2003) . In addition, A-share market was opened to foreign investors pursuant to the Interim Provisions on the Administration of Security and Investment in China by Qualified Foreign Institutional Investors (2002) , which was later replaced by the Provisions on the Administration of Security and Investment in China by Qualified Foreign Institutional Investors (2006) . Thus the discussions on different share categories, which are relevant to our sample period, might not be applicable for the years after the reform. In reality, government agents and market-oriented SOEs are the two types of entities exercising the control rights of state shares. Government agents became state shareholders when their sole-owned enterprise was restructured into a listed company, or when they invested their controlled state-owned assets in a listed company. These government agents could be: (1) central government ministries and commissions, (2) national industrial companies, (3) local government bureaus, (4) local branches of SAMB, and (5) local state assets operating companies. For detailed explanations, see Wang (2010) and Chen et al. (2009b). direct government appointments or indirect political influence, despite owning few or no cash flow rights. Similarly, the actual government control of a partially privatized firm may be greater than what its ownership proportion may indicate -the government can influence the firm through policy directives and political influences, as well as the appointment of top management and board members . Companies with high level of state ownership also lack an effective personnel management system that establishes a clear link between performance and promotion. Because state ownership has a negative impact on firm performance, it is likely that high state ownership is associated with a high level of adverse selection by managers (Sun and Tong, 2003; Sami et al., 2009) .
The level of state ownership should be positively associated with the level of information asymmetry, given that state ownership is positively associated with adverse selection by managers or that it creates a deviation between control and ownership. The deviation between control and ownership by the government may compromise general transparency and create information asymmetry. That is, firms with higher state ownership might have less incentive to commit to full corporate disclosure, especially when informed shareholders expropriate other shareholders' interests. This would result in a larger information asymmetry component of the bid-ask spread (Attig et al., 2006) . 10 Alternatively, it is also possible that, as a promoter for the maximization of public welfare, the government seeks to enhance general transparency of corporate disclosure for all information users. With the status of a controlling shareholder, it could be easier and more efficient for the government to directly monitor management actions and thus actually reduce agency costs (Hope et al., 2009) . Furthermore, the controlling state shareholders could enable a long investment horizon, which helps build strong relationships between the firms and external shareholders and creditors (Ellul et al., 2007) . In this case, while the overall information environment of the market may improve, the information transparency would increase and thus relative information asymmetry would decline. If this is true, a higher state ownership may arguably be associated with a lower level of information asymmetry.
To summarize, state ownership could derive two forces that work in opposite directions. Political influence, increased agency costs and information problems associated with high state ownership work to increase information asymmetry. However, public-welfare maximization, incentive alignment, investment horizon effects, and greater monitoring associated with high state ownership will work to increase information transparency and decrease information asymmetry. More pertinent to our study on the emerging markets, we are primarily interested in the association between 10 An additional reason, which operates in the same direction, is a possibility that high state ownership implies less liquidity, which may result in higher bid-ask spread. It is not possible to sort this liquidity effect out from that of information asymmetry by estimating a reduced-form equation of bid-ask spread. state ownership and information asymmetry. When state ownership is high, political influence and ineffective management monitoring can play a greater role in increasing costs associated with agency and information problems.
However, the recent institutional changes could affect the link between government ownership and information asymmetry. One of the important features of these changes is related to the recent regulations on the ownership issues of public companies in China. First, an announcement was made by China's State Council on the sale of state-owned shares in June 2001, which would change the nature of state shares and make it different from the practice in earlier years when state-shares were not allowed to be traded in public. Also, in recent years, more private enterprises developed into larger corporations and went public. These privately controlled firms increased dramatically and could have significantly changed the market microstructure. According to Sami et al. (2009) , privately controlled firms increased significantly, from 120 (11% of listed firms) in 2001 to 531 (35% of listed firms) in 2007. In addition, commencing from 2001, domestic shareholders with foreign currency accounts have been allowed to purchase B-shares which had been sold only to foreign individual investors. This has not only provided more investment opportunities for individual shareholders and increased the public float but also complicated the foreign ownership issues.
Another important feature of the changing institutional environment is the enhanced regulations on fraudulent financial statements, market manipulations and increased legal litigation risks. Subsequent to a series of accounting scandals, litigation risks against corporate management and auditors and the number of public enforcement actions taken by regulatory agencies become more significant (Chen et al., 2010) . For instance, the number of enforcement actions taken by the China Securities Regulatory Commission (CSRC) and the Shanghai and Shenzhen stock exchanges reached a peak of 71 cases in 2001, compared to 16 in 2000 (Pistor and Xu, 2005 For detailed discussions on the scandals and relevant lawsuits, see Chen et al. (2010) .
Third, the corporate governance structure has been significantly improved after 2001. Recognizing the importance of corporate governance, the CSRC has issued a series of guidelines to improve corporate governance mechanisms of public companies. (Wang, 2010) .
These significant changes in the institutional environment could affect the relationship between state shareholders and information asymmetry. In particular, the changes in institutional features could deter political influence, and stem rising agency costs and information problems associated with high state ownership that influence increased information asymmetry. Therefore, we separately analyze the relationship between state ownership and information asymmetry for the periods before and after the institutional reforms in the emerging market settings.
Based on the above discussions, our hypothesis on the link between state ownership and the level of information asymmetry is stated in the following alternative format:
Hypothesis 1: There is a positive relation between state ownership and bid-ask spread.
Other Types of Ownership
Other ownership types could also influence information asymmetry. For example, a usual expectation concerning foreign corporate ownership is that foreign investors are at an informational disadvantage about a local firm compared with domestic investors. This is borne out by Choe et al. (2005) , who show that domestic investors appear to have an informational edge in korea.
12 If so, an increase in foreign ownership may lead to an increased demand and pressure for increased disclosure by local firms. Sami and Zhou (2004) find that the value relevance of accounting information in the B-share market of 12 In the same line of argument, Jiang and kim (2004) use an ex ante point of view and argue that the cost of being less informed is lower when foreign investors invest in a firm with low information asymmetry. Thus ceteris paribus, foreign investors are more likely to be attracted to firms with lower information asymmetry.
China (where foreigners invest) is generally higher than in the A-share market (where domestic investors trade). The A-shares' accounting information is prepared and audited for domestic investors under the domestic accounting standards, while the B-share information is prepared and audited for foreign investors under international accounting standards. Firms with foreign investors usually hire Big-Four CPA firms to help audit their financial statements. These features suggest that the presence of foreign ownership may help to improve the general information environment of public companies. 13 The increased information transparency, as indicated in better accounting standards and higher quality of auditors, can improve the market liquidity (Lang et al., 2009) . One of the economic consequences of information transparency, or increased disclosure as defined in Verrecchia (2001) , should include a reduced level of information asymmetry in the market.
However, the literature also indicates that there is an incentive for foreign investors to maintain their superior information (Grinblatt and keloharju, 2000) . Foreign (institutional) investors may have a relatively better capability to process public information into private value-relevant information than domestic individual investors. As the value of private information increases with information asymmetry, foreign investors might be associated with firms with high information asymmetry.
In the US, existing work on insider trading (Seyhun, 1992; Bris, 2000) provides evidence on the profitability of insider trading. Since insider holdings are perceived to have a potential for information asymmetry and adverse selection, there should be a positive relation between insider ownership and bid-ask spread (eg, Chiang and Venkatesh, 1988; Chung and Charoenwong, 1998) . Using the IPO data for Chinese companies during 1994 , Su (2004 finds that given information asymmetry, insiders including managers, board members and private owners may retain a larger portion of shares to signal their confidence about the firm's prospects. On the other hand, corporate managers are usually selected from the rank of government bureaucrats and the extent of managerial ownership in China is limited. This may moderate the influence of insider ownership. Studies suggest a positive relationship between inside ownership and bid-ask spread.
O'Brien and Bhushan (1990) and others argue that firms with high institutional holdings have a high level of analyst coverage, which leads to information dissemination and lower information asymmetry. However, the effect of institutional ownership also depends on the nature of institutions (Lakonishok et al., 1992) . Fehle (2004) shows that while the effect of institutional ownership on bid-ask spread is generally negative in the US (eg, Van Ness et al., 2001) , it is positive for certain types of institutions such as banks and investment management companies. Moreover, because the analysts' industry 13 In addition, foreign investors are shown to contribute to firm performance through shareholder activism and board representation (Choi et al., 2007) , by the use of more sophisticated valuation method (Wei et al., 2005) , and during the privatization process of state-owned enterprises . and capability are not well developed in emerging markets, their role in information dissemination in China may be limited. Given the less-developed corporate governance system, institutional investors may then have an incentive to use private information obtained by monitoring in order to extract rent from minority shareholders rather than to contribute to information dissemination. This implies an increase in information asymmetry. Hence, although there may be a significant relationship between institutional ownership and information asymmetry, its net effect is less clear in emerging markets.
As mentioned earlier, block shareholders are believed to have private information because of their role as a monitor of corporate operations (eg, Bethel et al., 1998) . Thus firms with higher block ownership, either by managers or external entities, have larger bid-ask spreads for US firms (Heflin and Shaw, 2000) . However, a block (controlling) shareholder may actually help reduce agency costs, as the monitoring of management actions increases with ownership concentration. Furthermore, block shareholders could implement a long-term investment perspective which encourages the building of a strong contracting link between the firm and its investors. This could facilitate an improved information environment and increased information transparency (Hope et al., 2009) , and hence reduce information asymmetry. The block shareholders most likely are state shareholders, institutional shareholders or foreign shareholders in our research settings.
14 Because the different types of ownership coexist at the same time in a firm, it is better to simultaneously investigate their roles in issues related to corporate governance, agency cost and information disclosure in order to develop a more comprehensive understanding of the role of ownership structure in these issues. Therefore, we also control these ownership types to reveal the effects of state ownership together with foreign, insider, institutional and block ownership on the information environment.
Research Methodology
The bid-ask spread model is first estimated using the ordinary least squares (OLS) as a function of state ownership plus control variables including volume turnover and return volatility in addition to foreign, insider, institutional and block ownership. Turnover and volatility are then endogenized by estimating a simultaneous system using the three stage least squares (3SLS). We also estimate the model for an adverse selection component rather than the total bid-ask spread and perform various robustness checks.
To examine the effect of state ownership, we adopt the following empirical model for bid-ask spread:
The model represents our focus on ownership and other variables such as volume and volatility that may measure market information environments. The left-hand side variable, SPREAD is measured in percentage, by an average weekly bid-ask spread (ask minus bid divided by the average of these two prices) of firm i in year t.
As As other control variables, we include volume turnover rate, which is likely to affect bid-ask spread negatively (eg, Copeland and Galai, 1983) . We also include a measure of volatility because, for an order-driven market, the extent of trading gains by informed traders is a positive function of return volatility (Aitken and Frino, 1996) . In addition, large companies tend to have lower spreads (Greenstein and Sami, 1994) , and analyst following and media coverage increase with firm size (Chiang and Venkatesh, 1988) . Hence, we include firm size to control for a firm's information environment (Leuz and Verrecchia, 2000) . The indicator variable for year and its interaction terms are included 15 As an alternative measure, we use the total share percentage owned by state and state controlling enterprises (state ownership is no less than 50%) to measure the ownership of government and the results are similar to what we reported. In addition, as a sensitivity test, we include both variables (state share percentage and share percentage owned by state controlling enterprises in the regression model). The results on the two variables are similar to each other as discussed under the Sensitivity Test section. 16 As an alternative measure, we use the total share percentage owned by foreign individuals and institutions to measure the ownership of foreign investors and the results are similar to those reported.
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As an alternative measure, we use the total share percentage owned by domestic and foreign institutions to measure the institutional ownership and the results are similar to those reported. Our definition of institutional ownership is standard in empirical corporate finance. However, Wei et al. (2005) use a broader definition for institutional shareholders, which include domestic state-controlled enterprises as well as financial institutions. As a robustness test, we also use this alternative definition of institutional ownership, and the results again are similar to those reported. 18 We also experimented with an alternative level of block ownership such as the percentage shares held by stockholders with no less than one percent ownership, and the percentage shares held by top ten stockholders, with no appreciable qualitative differences. ∑ to control for the intertemporal effects of institutional and regulatory changes over time.
Specifically, SIZE is a log of average weekly market value of the firm's equity during the year, and YEAR is an indicator variable for calendar year. TURNOVER is the average weekly turnover measured by the value of trading volume divided by market value of the equity, in Renminbi, of a firm for year t, and VOLATILITY is an average of the 52-week standard deviations of daily returns of firm's stock during year t.
A single-equation specification above assumes an exogeneity of all explanatory variables. However, it is plausible that information asymmetry reflected in the ownership structure can also influence some of these variables, especially volume turnover and volatility. To address this concern, we estimate volume turnover and return volatility endogenously along with bid-ask spread using the following models:
Each of these two models includes ownership variables as explanatory variables. In the volume turnover model, we follow Leuz and Verrecchia (2000) and include INDEX, which is one if the company's stock is included in the composite share index on the Shenzhen Stock Exchange or in the SH180 index on the Shanghai Stock Exchange, and zero otherwise. Included in the volatility model is BETA, which is a measure of the firm's systematic risk and is estimated with weekly returns for the 52-week period.
Data and Descriptive Statistics
Our sample selection starts with the entire population of firms listed on either the Shanghai Stock Exchange or the Shenzhen Stock Exchange at the beginning of 1995. These firms are then subject to the following screening criteria: (1) daily last bid and ask prices as well as daily closing price data are available for the period of 1995-2000 in the Taiwan Economic Journal Database (TEJ); (2) annual corporate reports (with known report dates) are available from a Chinese website, www.stock2000.com.cn; and (3) information on trading volume and publicly held shares are available from TEJ.
As shown in Table 1 , this screening procedure resulted in a sample of 271 firms under the fixed-firm approach, which yields 1,549 firm-year observations for the analysis of the pre-period of institutional reform (1995) (1996) (1997) (1998) (1999) (2000) ∑ ∑ α α differences in firm characteristics. However, to increase the external validity of our results, we also conducted our tests using pooled data. As shown in Table 1 , using the pooled sample approach, the same screening procedure resulted in 3,498 firm-year observations (from 1,002 firms) for the analysis of the pre-period of institutional reform (1995) (1996) (1997) (1998) (1999) (2000) and 3,442 firm-year observations (from 1,219 firms) for the post period (2001) (2002) (2003) . Table 2 presents the descriptive statistics for variables used in the empirical work. In the pre-period of institutional reforms, the mean bid-ask spread across fixed sample firms is 0.272 (median is 0.252), while in the post period the mean is -0.004 (median is 0.002). 19 The mean value of INDEX is 0.248 in the pre-period and 0.256 in the post-period, indicating that about a quarter of companies in the sample are included in the Shenzhen composite share price index or in the Shanghai SH180 index. Both the mean and median of systematic risk are about one in the two periods, which shows the 19 To simplify the presentation of our results, we only reported the statistical description and correlation coefficients for the fixed-firm sample here. efficacy of our sample in mimicking the market portfolio. The mean insider ownership is only 0.3% in the pre-period and 0.2% in the post-period but the maximum reaches 38.7% and 32.4% in the pre-and post-periods, respectively. Institutional ownership is more sizable, with a mean of 22.9% in the pre-period and 26.1% in the post-period. In our sample of "privatized" firms, the average share of government ownership slightly decreased from 30.1% in the pre-period to 27% in the post-period, which is comparable to those reported elsewhere (eg, Chen et al., 2009a) . The average foreign ownership slightly increased from 6.8% in the pre-period to 8.5% in the post-period, but for the sample of firms with foreign ownership, the foreign influence can be substantial, with a maximum foreign ownership reaching 66.4% for both periods. The remaining shareholders other than these four categories should be largely domestic individual investors. However, block ownership with at least 3% ownership has a mean of 52.5% in the pre-period and 49.3% in the post-period, which indicates a degree of concentration in the Chinese stock markets. Prior to estimating the regression equation, we computed the Pearson correlation coefficients among explanatory variables included in equation (1) for the two periods. Somewhat surprisingly, there is little correlation (0.023 in the pre-period and 0.005 in the post-period) between institutional ownership and block ownership (Table 3) . Similarly, there is little correlation between insider ownership and any of the other ownership variables except that between insider and block ownership in the post-period (0.14). However, state ownership and institutional ownership have a high negative correlation (-0.747 in the pre-period and -0.767 in the post-period), indicating that the majority of privatization cases may involve a sale of SOE shares to institutional investors. However, we compute variance inflation factors (VIF) for all equations, and the results suggest that multicollinearity is not a serious problem, as none of the VIF values is greater than the suggested benchmark of 10 (Gujarati, 1995, p339) . In addition, volume turnover and volatility have a relatively high correlation (0.719 in the pre-period and 0.674 in the post-period). Hence, as sensitivity tests, we also included these variables separately in the estimation, with no appreciable differences from those obtained when both variables are included. Later, the relation between turnover and volatility is further directly estimated using the 3SLS. Again, tests of multicollinearity for all explanatory variables in the bid-ask spread equation using the methods by Belsley et al. (1980) and Gujarati (1995) indicate no serious multicollinearity problem. 
Note: SPREAD = average weekly relative bid-ask spread (in percentage) in year t; SIZE = log of average weekly market value of the firm's equity in year t; TURNOVER = average weekly share turnover in year t where share turnover is defined as the dollar amount of trading volume divided by the market value of the firm; VOLATILITY = average of 52-week standard deviation of daily returns in year t; INDEX = 1 if the company's stock is included in the composite share index on Shenzhen stock exchange or SH180 index on Shanghai stock exchange (and 0 otherwise); BETA = systematic risk of firm i, estimated with weekly returns in year t; INSIDER = the total percentage of shares held by managers, directors and other insiders; STATE = the percentage of state shares; INST = the total percentage of shares held by domestic institutions, such as securities companies, insurance companies, depository institutions, investment companies, endowment funds, and mutual funds; FOREIGN = the total percentage of shares held by foreign individual investors; BLOCK = the total percentage of shares held
by stockholders with no less than 3% ownership according to the annual report. The data is for the fixed sample. Table 4 reports the OLS results of equation (1) using the fixed-firm sample. The result shows a positive and significant relationship between state ownership and bid-ask spread. This confirms Hypothesis 1, indicating that firms with a higher state ownership have a higher information asymmetry as reflected in bid-ask spread. This is consistent with earlier findings that firms with higher state ownership tend to have a greater deviation between cash flow rights and control rights (eg, Wei et al., 2005) . When state ownership is high, political influence and ineffective management monitoring can play a greater role in increasing costs associated with agency and information problems. Our findings are consistent with the notion that the government, as a partial owner of the firm, tends to engage in selective and unscrupulous policies pertaining to information conveyance which increases information asymmetry rather than enhancing general information environments for all. Therefore, in the emerging market settings, and without proper regulations and corporate governance structure, firms with higher state ownership will be associated with a higher level of information asymmetry. Regarding other ownership variables, the coefficient of foreign ownership is significant and positive which is consistent with a part of our previous discussion regarding the effect of foreign ownership on bid-ask spread. We find no significant relationship between insider ownership and bid-ask spread. The weak result on insider ownership is consistent with the result of kini and Mian (1995) for the US firms. Similarly, the coefficient of block ownership is statistically insignificant. Similar results are obtained with alternative measures of block ownership, such as the percentage of shares owned by stockholders with 1% or more equity ownership, and the percentage of shares owned by top ten stockholders. However, the effect of institutional ownership is highly significant and positive. This is suggestive of a breakdown in corporate governance systems in the emerging markets of China. Institutional investors have incentives to use private information obtained by monitoring to extract rent from minority shareholders rather than to contribute to information dissemination.
Basic Empirical Results
Pre-period of Institutional Reforms
There is evidence that the bid-ask spread has narrowed over time due to an improvement in the general information environment, as indicated by the negative and significant coefficients of YEAR variables after year one (1995) . In addition, the F tests for the joint effects of ownership and interaction terms involving ownership and time (not reported) show that the net intertemporal effect of state ownership is positive and significant. That is, even considering the intertemporal changes over time, state ownership is shown to raise the bid-ask spread due to information asymmetry. To the extent that the information consequence of state ownership is more selective than general, it presents a challenge for Chinese policymakers in terms of their privatization and market liberalization as to how a general information environment can be improved rather than for the selected few.
As expected, volume turnover has a significant and negative effect on bid-ask spread. Return volatility has a positive coefficient as expected, although it is not statistically significant. As expected, firm size is shown to lower the bid-ask spread. Additional analysis including interaction terms with a time-trend variable indicates that the effect of turnover on bid-ask spread has increased over time while that of volatility has decreased. Table 5 reports the results of 3SLS for the fixed-firm sample where volume turnover and volatility, along with bid-ask spread, are endogenously estimated. The result in Panel A for bid-ask spread confirms the result from the single-equation estimation in Table 4 .
Again, the effect of state ownership is significant and positive. In addition, the effects of foreign and institutional ownership on bid-ask spread are significant and positive, while insider and block ownership are statistically insignificant. One difference from Table 4 is that the coefficient of volume turnover is statistically insignificant. These results remain the same when we perform additional analysis including interaction terms between ownership variables and a time-trend variable. Panels B and C explore the impacts of ownership structure on turnover and volatility. In Panel B, state ownership has a marginally significant coefficient under one-tail test (p=0.0959). Foreign ownership has no significant effect on volume turnover although the coefficient is positive. In Panel C, state ownership again is shown to increase price volatility. Foreign ownership has no significant effect on price volatility although the coefficient is negative. Thus, we did not find any evidence on the popular sentiment about a potentially destabilizing influence of foreign investors. 20 As to other ownership variables, although no effects of block ownership on bid-ask spreads are found, block investors are shown to increase turnover and volatility. Insider and institutional ownership have no significant effect on volume turnover or price volatility. Table 6 reports the OLS results of equation (1) for the post-period of institutional reforms. The result shows no significant relationship between state ownership and bidask spread. This confirms our conjecture, indicating that the changes regarding the recent regulations of state ownership and market microstructure, legal litigation risks, and corporate governance mechanisms improved the information environment. In particular, the changes in these institutional features could deter political influence, and hold constant or reduce agency costs, and reduce information problems associated with high state ownership that work to increase information asymmetry. This is consistent with earlier evidence suggesting that the institutional environment significantly changed around 2001. For instance, Chen et al. (2010) find that the frequency of modified audit opinions is negatively related to client importance from 1995 to 2000 but positively related from 2001 to 2004. Our findings are consistent with their findings in suggesting that the significant changes in institutional environment could significantly affect the relationship between state ownership and bid-ask spread, as changes in ownership regulations regarding state shares and market microstructure, legal litigation risks and corporate governance mechanisms would deter the state shareholder from engaging in selective and unscrupulous policies pertaining to information conveyance. Similarly, the coefficients of other ownership variables are statistically insignificant.
Post-period of Institutional Reforms
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This is consistent with the finding by Choe et al. (1999) who report no evidence that foreign investors had a destabilizing effect in the korean stock markets during the Asian financial crisis. There is evidence that the bid-ask spread has stopped the narrowing pattern during the period subsequent to the institutional reforms. As expected, volume turnover and firm size have negative effects on bid-ask spread, while return volatility has a positive coefficient as expected, although they are not statistically significant. Table 7 reports the results of 3SLS where volume turnover and volatility, along with bid-ask spread, are endogenously estimated. The result in Panel A for bid-ask spread confirms the result from the single-equation estimation in Table 6 . Again, the effect of state ownership is not significant. Table 2 for definitions of variables.
A Pooled Sample in the Pre-period of Institutional Reforms
In the previous tests, we used a fixed-firm sample design to investigate the effect of state ownership on bid-ask spread. To check whether the results are sensitive to using a pooled sample for all publicly traded firms during the pre-period of institutional reforms, we re-estimated Tables 4 and 5 and the results are reported in Tables 8 and 9 . 21 The OLS results, regarding state ownership, in Table 8 are similar to those reported in Table 4 . The 3SLS analyses in Table 9 indicate the significant effect of state ownership on bid-ask spread reported in Table 5 is unchanged after using an expanded (pooled) sample. Table 2 for definitions of variables.
A Pooled Sample in the Post-period of Institutional Reforms
Similarly, to check whether the results on the post-period of institutional reforms are sensitive to using a pooled sample for all publicly traded firms, we re-estimated Tables  6 and 7 for the pooled sample and the results of OLS and 3SLS are reported in Tables  10 and 11 , respectively. As shown in these tables, we did not find any significant results on the effect of state ownership on bid-ask spread. This, in turn, indicates that due to changes in ownership regulations regarding state shares and market microstructure, legal litigation risks and corporate governance mechanisms, the undesirable effect of state ownership on information asymmetry disappeared. It also indicates that due care should be exercised when we generalize the results from emerging markets to other periods or to other markets because of the transitional nature of such markets. 
Further Examinations
The Adverse Selection Component of Bid-Ask Spread
In the empirical work above, we used the total bid-ask spread as a measure of information asymmetry as influenced by specific corporate ownership variables. However, one can argue that total spread includes several components (order processing, inventory holding, and adverse selection), of which only the adverse selection component measures information asymmetry. To check for the sensitivity of our results, we have estimated the adverse selection component of bid-ask spread based on the method used by George, kaul and Nimalendran (1991) . The correlation between the total spread and the adverse selection component is 0.86.
Based on the above discussions, equation (1) is re-estimated using the adverse selection component as the dependent variable, by OLS for single equation estimation and also as a simultaneous system along with equations (2) and (3) by 3SLS. The results, presented in Table 12 , are not materially different from those from the basic estimation results above using the total spread (only the results for the pre-period are reported to simplify the presentation). In both OLS and 3SLS, results are comparable. Hence, the use of the adverse selection component rather than the total spread does not materially alter any of the conclusions arrived at earlier in the paper. 
More Control Variables on Ownership
In the primary test, we used state share percentage to measure state ownership. However, state controlling enterprises in which state ownership is no less than 50%, are also allowed to own shares issued by public companies. To investigate whether the two types of ownership have different effects on information asymmetry, we include both STATE (measured by the percentage of state shares in total shares) and SCINSTI (measured by the ownership of state controlled enterprises, in which state ownership is no less than 50%) in the regression model. Also, we include foreign institution ownership (FOREIGNINST) and foreign individual ownership (FOREIGN) to shed light on the potential difference on the effects on information environment between the two different foreign ownerships. The results, presented in Tables 13 and 14 , are not materially different from those from the basic estimation results for the pre-period of institutional reforms reported in Tables 4 and 5 . Both OLS and 3SLS results show that the magnitude of both state ownership and ownership by state controlled enterprises has an increasing effect on information asymmetry for the pre-period. Again, we only present the results for the pre-period to simplify the presentation. The results for the post-period are quite similar to those reported in Tables 6 and 7. 
Other Robustness Checks
In our estimation, we included firms listed on either the Shanghai Stock Exchange or the Shenzhen Stock Exchange. To check whether the results are sensitive to listing in particular exchanges, we re-estimated Table 4 including a dummy variable for exchange listing (and also separately for each of the two samples listed in these exchanges). The results are similar to those reported in our paper.
Another issue concerns audit quality, which may influence the quality of some corporate variables used in the bid-ask spread model. Audit quality is usually measured by firm size or by the market share of auditors that may correlate with audit quality (eg, Gul et al., 2002) . DeFond et al. (2000) , in particular, examine the effect of auditor independence on audit market concentration in China. Following their specification, we included an audit dummy variable, which is one if the company is audited by one of the ten largest accounting firms (including the Chinese and Big-Four international accounting firms and their joint ventures) in terms of the total combined assets of client firms, and zero otherwise. The results of this estimation, as they relate to ownership variables, are qualitatively the same as those reported earlier.
Since the majority of firms are state controlled or closely held, the results could be due to the ownership concentration instead of state ownership. To address this concern, we add one control variable for ownership concentration, using the total share percentage of the top ten shareholders as a measure. The results are qualitatively the same as those reported.
In addition to bid-ask spread, the literature also uses volume turnover and price volatility as measures of information asymmetry (eg, Leuz and Verrecchia, 2000) . The OLS estimation of volume turnover model -equation (2) for the pooled sample indicates that state ownership increased with volume turnover and return volatility prior to the institutional reforms (not reported in tables). The 3SLS results for the pre-period further confirm that after controlling for simultaneous effects of state ownership and other factors on volume turnover and return volatility, the state ownership significantly and positively affected volume turnover and return volatility (See Panels B and C in Table 9 ). In contrast, in the post-period, the OLS and 3SLS estimations of the volume turnover model for the pooled sample show that the coefficient for state ownership in the volume turnover model is positive but not statistically significant at a two-tail test (OLS results are not reported; 3SLS results are presented in Panel B of Table 11 ), whereas the same coefficients regarding trading volume and return volatility are insignificant. These results in general are consistent with those of the primary tests suggesting that changes in institutional environment have significantly affected the role of state ownership in the information environment. In particular, the positive link between state ownership and price volatility for the pre-period is consistent with earlier studies that find return volatility tends to increase with information asymmetry. However, different from earlier studies in developed markets where trading volume tends to decrease with information asymmetry, we find that without a good institutional environment, share turnover in the emerging markets could increase with information asymmetry as informed trading became more pervasive.
Finally, following a suggestion by Leuz and Verrecchia (2000) , we also re-estimated equation (1) using the average dollar amount of trading volume and share prices, respectively, as measures of TURNOVER and SIZE. Alternatively, we also included share prices in addition to TURNOVER and SIZE variables. The results of these experiments again are qualitatively similar to those already reported in the paper.
Conclusions and Implications
The market microstructure models suggest that adverse selection due to information asymmetry increases bid-ask spread. To the extent that the ownership structure of a firm entails information asymmetry, it should also influence the bid-ask spread. In this study, we examine the effect of corporate ownership on information asymmetry measured by bid-ask spread in the emerging markets of China. We find that government ownership has significant and positive impacts on bid-ask spread during [1995] [1996] [1997] [1998] [1999] [2000] . However, when we analyze the data available to us for the subsequent years (2001) (2002) (2003) , we find that the magnitude of state ownership does not raise the bid-ask spread (information asymmetry).
The finding that state ownership raised bid-ask spread over 1995-2000 is consistent with recent studies on emerging markets including China, which indicate that firms with higher state ownership tend to have a greater deviation between cash flow rights and control rights (eg, Wei et al., 2005) . When state ownership is high, political influence and ineffective management monitoring can play a greater role in increasing costs associated with agency and information problems. This implies that lower state ownership is associated with lower information asymmetry in the market, an economic consequence of significant economic reform and privatization on the market microstructure, and contrasts with some misconceptions that state ownership does not affect the bid-ask spread because state shares were not tradable in our sample period.
However, the lack of a significant effect of state ownership on bid-ask spread over the period of [2001] [2002] [2003] indicates that the changes regarding the recent regulations of state ownership and market microstructure, legal litigation risks, and corporate governance mechanisms improved the information environment. In particular, the changes in these institutional features could deter political influence, hold constant or decrease agency costs and information problems associated with high state ownership that work otherwise to increase information asymmetry.
By examining the connection between ownership and information asymmetry as measured by bid-ask spread, we extend the market microstructure literature to corporate governance and information transparency. This paper provides direct evidence on the relationship between ownership and information asymmetry in emerging markets. Beyond that, the study has several important policy implications. Our result that high state ownership is associated with high information asymmetry during 1995-2000 but which disappears during [2001] [2002] [2003] suggests that the privatization of state enterprises, among other things, can contribute to economic efficiency by reducing the cost of information asymmetry and hence, lower the cost of capital. Similarly, policies should be devised in such a way that institutional investors including foreigners are encouraged to contribute to the enhancement of information transparency rather than acting as another agent to increase information asymmetry in order to exploit their specific informational advantages at the expense of other investors.
Finally, our study is based on the information asymmetry theory, which supports the weak or semi-strong version of the efficient market hypothesis but not its strong version. The semi-strong version argues that the market prices reflect all publicly available information and respond instantly to new information, and the strong version argues that market prices reflect inside information. Thus our measure of information asymmetry does not require a strong assumption of market efficiency. However, due to the nature of the emerging markets of China, which is known in the literature for its inefficiency, the generalization potential of our results to other markets or other periods of time requires further study.
